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R 25-2zo2)
Duconil, 1 fun-izide intoanded prirarily for aze on rhtatges, hes hacn sreviously re-
viewed by others. "I have heon wized to enmpent on the l'idru-" data freom tha various anirxl
. A

3tudia. , @5 rasnlts hare baon corf) lctir" Thers huve hogn many tovicity studies on this

.-componnd; (1) acute in dogs, rats, wod phbits, () o sivteen-riesk subscute and 2 Z-yess

"chronie in dogs, rxtsyxandxrakhixs (3) onc snhacute (J-snnth}and 7 chromic (2.:;9“;;“ ot

_these ant vet cn~pletad) ip rats, (4) short ones in mlhr-‘. o".uclf.s, -x'.mil ~-m I'iah (5) dm'

_n.ai subaente fnunction in rbbits, ~nd (5} 3 repro "v-unn h in "-n"lts and 2 in nts). "\-
ave been dnma by Hazleten 1ubor-Torie:, Incnr?onwd, in ™11 Chu"c‘l Tirsinia with t&o

exce::tibn of the suhacute rct ex:-rimznt, ~kich w15 done hy In1.¢-rn:*iom1 Rlo-"’nee.nrch In
- '
of €t.Louis, Missouri 'nd Mannovar, Germune, and eore £ the aente exw:im'mts,' -hich vere

done by ™ill Top Resenrch Ihstitu:c, Ine. in 'inrivilie, (Yjo, The materiul used in testi-
sas in 2 For-s: (1) juie DAC-79T, whiech s nused in the it rerroducsion, rahhit inmere.

(s o

tien, fish, subaente rab, and @02 of Lhe acute tozfeity studiies; (1) 2 =ixture which =iz

snceforth be cuiled the "DAC ¥Vissare” consistimg of 23.67 Dagen7avw, "

and which wus us=zd in the subacuto ana chr-nic 3o, chronie rat, rat Jirs

duesion, and wililuil studies.
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Toxicity 3tudics’
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manl7 T: ACUTE TOGS™™Y OF DATCNTI ;.

Qarx anid- . s
Animnl tuaher 1-:sn1mtory Cemponnd Romnt 2 fnsaryad I0-n In Meo/T2
L]

¥ Dog 57 Tasloton  DAS-277 Ol 2.1y -—-  »3000 -7

-’)Rat 1or !Zaz.leztur; DAS-:TA7 Stom.Tub2 T >10000

) X Rat =~ SOM . ¥ill Top DAS=727 Stom.Tube 11 >1CC00

- 3 Rabbit 15 ""ill Tov DAC-u7RT Tpi tersnl 7 - »1CCC0

] : : -
MRabbit ¥ =ill Top DAC-2T37 Tre 7 3 7. produced trumsient
: : confraetivitis.

A*\ Rat . i =zleton DAC T'ixturs Iamalation 14 »>4.7 me/litér
: _ onz hour. ! .o

} : . :
JfI'. Doy Feeding. Studies = AL 17 ¥lard

Pty in ot dog akperie nLbs intzla;ulc:'l by -..ci_;':t, x‘uud: c:;:::mr.ption,' haratologic st
.tes {homatocril, hezosloblin, e throerts 2ount, and total od 'h.l"mn'.iul law:c;r".;» asun
..urin‘al:fsis,oiu’zd bleol chemistry (SOPT, MUN, B52, cnd couwsuiaticn vire). A.ddltionml tasts

performed in the sixmison-s: :r study werz bleud glucose , rretein-bound §odine (PRI, Co2,

SGOT, and 3 oum 71-- rubia, ; sotein, alburin, Yo, ¥, 2, u7d Sl. The ouly other tost zart

i~

*in the Z-v2ar :::L:rir‘.imt was the sedimentatisa rate. In heth 5o olies caeh anizsl siasted

_on tho axparisent 3 wroasiy nnd micrmgen: fznlly or mined,

. . . e . L.
Ao Olrteenalnek it ceibe, Beaplas, 4 malasoand 4 feenles por sroig, reenived ecisher O,

260, 500, or 750 prmi. The only offect noted =3 u drun-r-1atad increaszz in the o e

from 5 micromeans 7 in the controls up £5 16.- =% 7SC ppm; no chanred wsare seen, TIWEIAr..
in the thyrnidi. In re:sird to the xidrewrs, fo2n:li tubulnr apithelial hr-erplasia, wuzexcly”

of the proximul tw-ilae,, and tocal Loukrertic fafi{itrtion -wart soen in dnes from 110t
L

groups, but s the. 2 chanses wer2 1S cormon i tont el a3 toeas i aniralz they cmcid b {014

porimi 0 pont | © [BEST AVATLASLE £OPY *

B, Tan="Teapr Tuy . 1. "-" cedeesn. At @bt ared b T} et T Terigp, memslweed afthar O, C.l0
* ’ - ' ]

- . N N

or ¥ in the aict., Tflests cecurrad in (1) iiver, i) kidneys, {5) thrroid, 2nd  4) lod

)
. ave/
weight., A no=gfPuzissmd nit demonsbimted 15 shers e chomizs ot Wdl S desaige Z=vess L

the live? and xidr:vs, thoust a relstion lo 30 .t s avident, -ith mTo.ology Varring o
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mild at 0.15% ..o moderataly savere =% .. (1) Tep:tic aboormulitins coaxicted of portal ¢
brocia, bile duct proliferation, har-toe~tic i owaulrrity, =nd jncreased pisment (whetler
bile, hrmesiderin , or scme other w3 not statad) in hemtocrtes '-.;:d mncrophages; seme>:
tal cirx;hosis w5 4150 reported in 378 dees qt aach of the 2 urper 20iea. (2) Zideey lesi
were glomernlosclerosi’s {(a chonme =hiznm i3 afther :';erio_u:x nr p:ptumti'xlly soriouz , dependfs
upon the dr::{ree of involvemint) and ris- =t de’.position ('.:hich.‘is les3 serious); tubular ¢t
latation 'md slicht tubuisr epitielial vaenol-tion wers ulso observed at 21l 3 doses md =

’,oearud to bear sorme rﬂlﬂhon ‘to dose, but as the forser ms also reported in rats but s
observed in slides from thesc s % n ztudiad by several FDA mtholngists (Drs. H.l.2ick
amison, R.T.Habermnan, M.ALGross, rd myzelf) 2nd the latter is ‘nomal ;n the pars reeta ¢
the proximai" tibule of thc dorz, it i3 suestionable vhether thesc chanses sl;'&xld be.regzrde
as valid. (3) The thvroid was the <ite 37 pismentation !1}: and 1.5 :hc.PBI‘ =ns ot det

mined in this stud;/. (4) There was 3li;t loss of zaisht (un averase of 0.7 kg)' in '5‘/§ }il

on 3";, contrasting with ﬂvcra{*a frains rensing fron 2.4 kg at 1.5 % to 10.7 kg at 0% at the
other 3 levels.

IITI. Subacute =nd Chroniz Rat Feedins~ Studies

jA. Subacuta Study Intarnationnl 3io-2ecenrch, Tnc. /D/?C’-:Z’?x;?)

1. Yethoda. Rats, 10 cf gneh uex er aooup, roccuind either 0, 0.5, 1.3, 2, &, or S mm
= 39 Yo pa) T e |
ser kiloiPam of DAC-2787.by stomach uhe 3 days n wmek Tor 6 or 1:5 --'ecks. ifter 6 weess'

. Q -
raraining ones on 8 gz/kg were repurced.tc control rations, Teuts 1..clm.~d bndy veik,h., £
consumption, hemogmrams (hefr.aglobin, qerat serit, ﬂv__gthmcvte 2ount - znd <rtal and dif‘i‘emn»

—— .

leukoeyte count), and pross fnd mic-oscorie etarin:m on of rats Trom 2ach group after 5 =~

af trentment, and from the O, I, 4, f:n-l 7 = ke u,roupé nfier 13 weeks, - l

2, 7ffects. (1) Loss of wei~ht < 2 fxs, =ith denreazion of n,ro-..-f,h(:;c:':;tati;ticslly .

aificant) 2t 4. (2) Poor ziinfzul :-ndiZion and dacrensed resistanca te 3nfsction, raaif

a

ted chiafly by incrminse in thei tepe2 .nd averity of -Sunpurative rnaurcnitis at 4 and 3 £

effects at the hiph dose were reverzidie. (3) 4 danths at 3 g/kg a=d 2 2% 4.
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11

1. FethodS. \/-:-xmlint. rats, 55 of ench sex pec sest group and 70 of cach 3ex in the contz

group, received either 0, 0.15, 1.5, or :'}'-5 of DAl Mixture. for rﬂri ods ranging from 3 to 2€

moaths (in thoso «t 9"» tha doise vms reducml to O the Sth day, p,mdwxlly increased to 3%

again oy 3 months, dt whieh time hall‘ vinre killed and the remaining half hud their dose -==

maks). Sxparimental prooedures neriodicully deter

dnced apgain to O and were xilled at 47 w

hemogscums, conrmalation time, PBI, and urinalysis

mined '-rere body weight, food consumpt irn,
N

tnimals from the O, 0.15, and 1.9, groups ware killed und antopsied aflter 3, 12, and 24
months, and those from the. ¥, group after 16 and 47 wesks. A few from each dosarce group

were examinsd microscopically 'lt. each of thesa interwvals, the to al number so examined bel

50/140 on 0%, 30/70 on .0.15‘;'5, 14/35 malas and 21/35 femzl=s on 1.5% and 30/70 on 35. The

slides made from the kidneys of the 3-month. mts on O, ‘0.15, and 1.5% were studied by the

FDA putholowists referred to abnve.

2. Kon-renal “ffacts. (=23 Slirht but statmtic-\lly non-sirnifieant decrensa in 2-year sm
po .
vival in the males at -»==a desane lovels (°0%) in comparison with the controls (z&7). (=

Dosa-related decrease in the TRI in compirison with thz :;:ntrols at alli'levels of ‘trcatrz:
1t 12 months, _althou:;h there wan no real difference betuecn traated and'con.trol's'ztoups. 34
4 months and the thyrsids in all proups at all time in-‘.:z“'mls ,a;~;;-::zred to be histol‘ogiz:z.
k‘w‘ ithin norml l_mits. Ae) Grawih depression at 3 months it 5 and 1.9%, and af 12 «dnd &%
Amonths at 1.55. (d) ncanthésw of the l‘orv.:tomch at 3 2nd l. % ot 4 months and at _l.."’:,’é

after 1 and O ye2ars, hut~:at An th rpmvery fvroup ori.n J.ly on ‘3": 11‘£er 47’ weess. (e) »

to’ modomta liver changes, including 1 cuse of cirrfosis, at l.tf;- drm.r 2 veurs

3 ’?Rﬂal “ffegcts. - . R s

° <

» o ’ b [ & .
a. Groad. (1) Cne st .<1nr, froas change wms a statistizally sisnifiennt absolute! and

.

relative (per cent hody wei-ht) incriace In “4eirht in the treated rats in comparison with:
the cc¢ntrols. There wer2 :xhsoluté incrnnues after -1 voenrs jn the 1.5% males {averuse

‘weight of hoth kidnc:m ‘7.103 grums vnr:‘,.lxz_x_%.z peans for +v'e controis). There aero also re_

tive increases in Dt sexes ol all- 3 treitment lavels Tter 3 ronth3, at both doses
. . H ) : a

< [IBTIMUBEGN] 4




‘1.3 and O.l"”) in the mulas 2nd at 197 in Yhe * =amlas aftee 12 mouzhs, and in both sexes

gt 1.56 aftsr 2 years. (2) Another Irportfint chsnje =t 1.5 was rowmcheniag of the surfaces
the mnles that di=d befwesn 1 and 2 yem-s. (3}

a mqarlf- op e o
otnd in -see——mtAkidneys at nll time “intervals in the

in all 4 Z-year survivors and in moat ¢

A third alterution,:m.-;———'ggu

14

troated groupsal fevels abeve o- . . ‘

bp.Mcruscopic. (1) Tubular dilatation w=ns reportaed nt all dpsae levels(control as well

as treatment) and time interva's but appearcd more comon-ﬂz ronths at 3 and 1.5%
& : .
than & 0.15" and 03; ¥xt however, st 24 nonths it was limited to females in both trecated
and eontrol groups. "Mhan our FDA patholesists (praviously cited) examined the slides from

tha 3-month animul3s »t O, 0,15, and 1.57 {111 doses axcapt 5%) we ware unable to detecybay

true dilatation. (2) e wsre ulso unable to find the tu'ml-r editheliql dereneration Ha-
‘ al sy =
zleton stated was present in all 6 3-month famalesil{thousa e did £ind sli~ht tubular

fermwale “,,;-,,/,) ) sTxzmEisty oothologists L
pithelial vacuolation in 2/6/0 l(azlcton'élso raportcd such deseneration-in all 10
3-month rats on ."/;’,/and 3/10 on 0,154 and 6/10 on 1,5% at 1: ronths. In the 2.yenar 'i'ats

'.hey also found (3) ioumernloszlarosis in a few rats ot all 3 levels (including thé contodl]

.

{4) tubul~r hrperplosia in 9/14 on 1.5, 4/5 (all female) on 0.15%, >ut only 2/20 on 0%

‘this would thus seem to be an effect af treatment ot 1.5‘}3 but its’ ~~adomirance in females

-t the low dose confuses the issue), and {5) mors tubular h"pﬂrtrog*" at 1.5 h and

S - . —
0,15% than in the controls. (6) Chroaic : 39‘11‘1*'15 wa3 suid to ha p:—wont in nequj 411 *he
2-year animals 2 nd was upparently as cormon in control:; as trested s;:oups. The criteria
' v some of -
Tor diagnosis, however, were not givea, whish 13 anotli -r soures of confusion, ssAthe otler

changes listed above (tubuLxr ﬂil-t.ation 'md h"rﬁr"la.,r: 'md p orermlre scl*rosis) are

senarnlly cnm'iv1-=r"l . - L\in ],. lﬂn.o ,,5,/” . mogt-rc’r PRPY J mfu/l-w ;*“""‘3
4-7-...-‘#’«7:- ane/u{nv,‘{&c ¢ovrM ’—r.g 73 Celovatar; <wval gcetse ovcsy % o
¢, Intarpret. atim. From my .n nh3arvation~, I do not balinvo -::gc:'e.are any signxticu..

alterations in tpc kidaeys of the rts tre:nted 3 ronths h:iss the F° Zevel; thougia the -els
tive weiantn of the.e orpmans wers ineransad thiz {3 oot nm:es"nr‘ 1y of significance in 2

young and rapidly grosing animml, It would seem, howavar; .h.xt there 'ro‘)'ably amre tox
affects at 3%. Recause of the relatively small ramber of kidneys sIudied ~icrosconrically

———n
————. 44 - = rmr,
— 4N
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ionly 4«: from the ?-ynnr ™m.s of fhe nrizminal 50 rare trus -.nnirai), -the fuct th c
thoge which were oxamined uere from survivors ;ither thun rats —hich had diz2d (and ware
thué prosumably deleteriously affected by somethine, especially cinee moat of the 155

sale kidneys from non-survivors wers wrossly abnormal}, and khe failure of the changes .
found to hear any consistent rslation to dose, ij; iz 81ffienit to be-sure._of the levels
at which Daconil produced tcxicity. ©Oa the other hand,' it .r.clear that the cospeund

did result in chroniz rem.l ratholcey, prairtienla lv afteYr being fed t'or 2 years, becsuze

of the striking absolute =znd relotiv: increases in H.d'x‘-v i -ht at 1 54, the gross rmp:lri

ening of the capsulur surfacns sn the 2:-3"mr 1.5% ra.l.e: (most corronly indicative ot

chronic narhritis), i thre rreerish disecleration in tha tast anirals, and the hip,her
(featiures also present in chronic nephritis)

incxdendo of tubulx;r lxyrn.rula i: and h'"'er ropﬁyﬁin t e treated group than in the ».ontrn.t.

It more ludneys had been studied microscopimlly,' it 1is possible that tubular i:xktx 0‘
dilatation and glomerulosclerosis, cther characteristic cimnges in chrdnic nephritis, :
aight have shown a more consistént reldation to dose. }Iowever, the evidexice presented
shows that Daconil induced renal pathology, probably an increase in chronic nephritis '

( a common spontanecus lesion in apim' rats that can always be found in a certein number‘

of untreated contro].s} uocszbly a sorxewhat di!‘ferant disease r°lated to tie pigmentation

:.as Hazleton sugﬁ_’,ests_), *’ter being f°d for 1 to 2 years at l 50 and possibj elso at

A 4
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8. necond Two-Yeur ‘xpari-ont, “roject 200-101 ) - .

1. '2thods. W&anlinv rats (‘ivm»d into 7 groups, n-:ch crrr~noad of 3H . of ~ach nex,

received t:.ther 0 or-0.5% of DAC kixture in the diet cor periods up to yéars. Tests

.

Aere aimi]nr to tiose ia the Llrst 2-year expenment excert that the only organs stude

ied microscopica'lly wére ;‘dne:_r, thyroid, forestomach, and Lung,. and that thers is no ,
. At R : . :

.

record of microseoric examination of Any animai treated lonrer than .l yesr. A totalo?

20/70 pontbls and 20/70 test rats vere thus oxamined, 10 frcm each group after 3 months

and 10 after 12 months.
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a

2. llon-rernl wfrect.

pecrnased rate of grewthe.

5, Renal ffects of ‘reatment.

a. GrogsSe.

‘b, Microsecoric.

4rol group.

Ce Interoprstation.

e

xjoericent’ {1 rreceeadu’”

Increased relative weight at 3, 12, a

absolute weicht in the l.n:ales At 12 montha, Toud

ation previou.;ly rotedd Ha
Increased chronic nerhntis xn

monfhs. and tubular epithelial vacuolation

mist be attributable to Dnconil. e

..... N

oody el h‘ts. food coasumption, hemoyrar<,

e las? alncf/

as ~which are heing wepricdicnlly
urinrelysi -,

nd 24 montha, ef ;f,nit‘icantl'y 1ncms
ening- of the sur;aces in half the xhles

and several fe:.ales after 1-2 vears, and, at all ti:r;e intervals, the r,reenish discplar-
5 i
Ve 2 %( ma/ !:) ) . ‘

|

the test mts after both 3 end 12

after 1 year in the test but not in tb.J con:

|

a3 romal p_at__holom' wms pgreater at 0.95 than at 04, the effsct

—
det=rmined durim' nrA sre
..nd blond cheristry (sur;.;r,

15 of =sch se‘k per mpoup

’died xr.ic rosconically .-

the kidners

|
|
\
1

This study is at preseat in rroFTess.
e s ————

— g "
ars beinm fed either 0, 4, 10, 20

2 "(“‘-cts at fhree Ionths.

mhe onily chanmiss aoted thus far T2 be

PSS

d ol Pl ——
D. Third T!'b—’{ﬂ"r Bxperivent, Tre jeet #CU-205 —
TABLE I
TrACUCL rmI0N UF PROKIV AL TUBULE OF RATS -1EAT:D T‘{R..."" 'MOL'TBS
tero. ALES . . ren! L %S - . °
PRV S2c'd. - azlcton lonk __ __iHazleton . Lonrm - .d‘
Diet ‘:;'—'—F— oo GrAde Ro. Grnde Yo. Gfade 1.0 (Yrade Abhrewind i
—_— - - —-_- _— - . I ,m'."' - m.ﬂ’-.‘f
o 7 7 0o 0 e © o "o. o 0 \R Soers cEskE
s .7 7 O o 0 0 © 5 V.S, 3 Slient 17lod. ~¥mee
0 7 7 2 bine o 0 e vy.31. 5  bod. \S° sliakt
20 7 7 2 dine. 1 tin. -+ 7 7.31. % 3light v .
30 7 7 ) 7in. 2 lin. 6 Slisht 4 5livht :
40 7 1 6 3light 1 ¥in. 6 Slisht 6 31.-"0d.
. 60 7 ki & Slight 1l Vin. 7 tcd. 7 - Sl -¥od.
1. t'ethods. - é

Gronaps composed of 50 xr.xa'le: and 50 femmle-

'::ere" rkilled end auto:nsied,

4

50, 40, or G0 ppm of DAC r»'ixtui;e

Affer 3 nonT

ard 7 of each 15 sectioned and

san in *h" lf.idnn-r.,.

The slides magés T

of tlese JS-r apth anirals h=ve heen studied DY the Group of ¥DA petha
- “2 . ——— e —————)"
—0. - e a -
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~" to wiom refuremce hus ui .ndy besn mude. e -iree =ith ~_.leten that . the -1iatal Sremer

: (pars rec:a) of the proximil tuoile of manrt awted anirals hut no controls shormed mris

degrees of degeneraticn r'mg'inr' from swelline and vacuolotion »f the crtoplasm of ae

lining epithclial ¢ells to lumincl dervosition of protein and(in the most savere cams]

“epitheliul cell necerosis, e diswcree with Hazleton, kosever, in the dis trilnt.todzmi

. _ . : : |
"severity of this lesion amoung the rets in the vdrious pgrouss, lHazleton roportc(} an ef
. * 4

related to dose but not to sex (thowwh its dnt) how tht mc= females than rales werex

. s . i
. hid .

fected at the lower levels) prosent at all levels of tre::tn- nt, sith 13/14 mts’ht 0 m
but only 3/14 at 4 ppm revealirsz the lesion. After lookinp nt ihe slides, we on tie ott
lmng,' found ‘it to be pructicnlly limited to females and to benr a slight relation tx doo

(7/7 females with un averure rrade of slisht to noderte 5t GO rpm but cnly 3/7 i ar

averzge grude of slirht -t & 4 opm). . - , b

. [ .

It i3 interesting thry liazleter coLmented thot the tubulsar 2ilatation noted ‘In'fm fosd

céding rat.experimonts s rot evident here. I arree that t’ni:.,; 18 uzbsent here., This fs
the

not surprisicg, as these ,t,t.ticn.: Ruv, u/‘ tyiicul f2-tures of tissue fixed in Jenknr‘s sol
*ion, which charcteristicully shews the convoluted tubule to Ive a smll lumen ane tal
Fyramidsl lining cells in centrudistirctica to the more renersIly used formlin fix=mior

{used for the k_is.iney sections I lcocked at “ror Project 200-14.8.) in i:'hich the  tubulsz mm
appear dilated ~mecaus_e of a _lur:'.er lumen «nd flatter lining orithelisl cells: = "
’ In sunm:iry, it ws.cems, unforiunrteldy, zhat Du'qon.il csuséd =ild changes in tﬁe fmmale
xidneys at 1 dose ns low ';s 4 prn =nd.in the male -t one us lcw as -20 rpm when fed Zx %i-

.. Al - —

diet for 3 months. - Yhat the effect will Le afler ionger reriocs remains to be ssen.

o o i
I7. Short Toxicity Studies ih Other Animls ' - ‘ -
A. Pabbit. =Kin, , L. : .

.
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Lumber cf Rubbitsa . - .
NDAC-L787 '_I_nL.--ct. “ain  Abrecded Skin umbhes nf
in rp/¥e— Tot. Licro. 7ot. iicro. Inunctiona & De-tha  iffect

0 5 S 5 H) 15(1 duily .G Tone
: | ‘ezeopt boe ’ ;
.1 500 10 3 10 S tucen s o “%in ]
) . D&G and ’ f
, 1000 10 i+ 10 « 5 10 & 11} 1 *-  Skin ! i
N
1. }at'ods, ' : N I

DAC-276% wnn azplied by inunction to the intact or 2bradad siin of male anjd. Tornle
albino rabbits accerdirz to the schednle above. At intervals the anirals wers veighsd,

and hemogrsms and urinulyses pzrfzrxad obfainad. At the termiraticn of the studw tie
rabbits were kiiled and agtopsi~d. Microscoric eramiraticn in the 0 and 1 ® ZTOTUS =

L4

limited tc skin, liver, and kidney, 2nd the 5C0 meofkr; sooup to =Fin only.

2, ®ffects of Tr-atmant.

(a) Death after @ inuncticna im of ore hizh-dose animal. i{b} Zkin changes of Zr=at
gevarity on abraded s=rans but pregent at both levels of trentmszt; they ware chu:'z:‘ts.':iz:

grossly by desyumnmation ard thickeninz, und ricrosces~icnily by —nderate acanthosis srd

hyrerkeratosis, slfr:‘:t to rederste leukeceytic inf{ltration, nnd oceasional focanl 2 rzxer

tosis. (¢) There w=as sore srontaneous nerhritisz at all 3 lavels, 3s.the incidence =nd

severity were no gre=tcer in treeted than in cortrol greuzps, horaver, the lasion ¢ouli ne
. i ‘, .

be attrituted to Dzconil. .

-
———

‘/B. Fish, fqueous Toxiciby

Figh w»ere t:;t.s.-d‘ for 96 hruru, The resulta in Tabl~= I7 belcw show that DAC-27E7 i3
many times less toxic than DUT.

mug T IT: COVICITY ¢F DAC-2787 T FIH

. ¥ D
|- : 17y it Parts -er Riilic-
: Fish . ' 0,0 =DUT T pac-Tiz? . ¢
’ {?znhow Trout (+t S5°F) _ o 0,43 150 -
JBluegill Sunfish(nt 75°7). J1.00 - 6,
© 18,00 . 4350

J Channel Cat#ish(at 75°F).

| (BT ITABL o 3




sits ~ - 10 - | Dacomil -
S ) 3n the di»(\ -
C. Birds. The I.Cﬁo of DA -I'ixturo udnmi..tr edAfer S days proved to be over 21, 500 ppm

for mallard ducks, -nd over 17€0 ppm (in anet’ -r study 1t -ms 1020 rpm) for quail.

v. Reproducticn ‘‘tudies _ ) !
: . _ i
A. Rubbits ) o . N

' |

TARLE V:RIMPODUCTION STUDY IN RANGITS

: K Fet-l i
< ° "H,-r."t"l in /¥ by Capusile Yuternal  Skeletons ’
Croup Joas Days 3,9 ays 1C-15 Denth. Clenpad t
1 8 0 o 0 %
2 A 180(0.4") 62.5(0.5%) 2 .19 : .
3 8 375(1.0%) \31.25(0.25%) 3 12 f

. 1
Yach doe 'ms muted with a buck and desed on the dnys of gestaticn shcin above.

Necrop.a.es were ;e-i‘or'«ed on the fotuses delivered- by Cacsurenn section nn the 22nd and
23rd days apd thelrs mothers. “ffects nf trantment were: (1)-decreasad food, consumptisn,
(_2\) wenknass, ~(3) 5 maternal denths in the treated greups, and (4) 1ncrmscdvfe;:*1 denzhe
in the 2 tranted groups. Kactors 2,3, 2nd 4 2mn .rnnscr:xbljr ho :1ttr1bute¢wto tkhe rpoor

food consumption., Lo anatomienl abnerralities were found in tha fetuses.
o .

°

B. FTirst xt Study, Prcjnét 2C0-150 : ) ’
CABLE V1:FIRST RAT ARCPODUCTICH STHDY(R DACI'T: 1“11{:‘
- " ‘ ‘ . e
. o 10 Tarenty - - msi c—— “ffacty - .
GCroup ¢“Fed L. P Uatimes ~Poss Oru.v iCI'fnu)}lc Parents Gffspring
1 "o 10 - 2 2. . Excess F,) 0 Fy lr:d S e '
alr ez 4 N
2 0.15 10 ) p i1l P35 20 7 Tes Tés
. 3. 150 10 20 2 AllP; 20 Fy Tes Yes
{ : " »
4 3-2 710 20 L. Allm,lofp @ - Tes © Tes

Lrathods; * . _' T mumz COPY |

- 25-;;ane;:ut1cn nral rat repreductiv: studr using DAC "ixtare nas carried or.

acecoréing tou the schedule in Table TI. Feedi:we of the tegt COﬂrmmd #as to both Iparm
‘ - : ts.

H

——— -
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in all 3 generatiors ard was begun several weeks befors the first parental(P}) geaeratior

was mated. The dose in Groups 3 and 4 had tr be reduced to O after the first 3 days, af™

which time it wns roiéed in Group 3 to reach the orisinagl lnvel of 1.5% by ? weeks, md

in Group 4 to reach 2% by 10 '.'ae_eks. Before the second nr:ting of the P]_ generation, G':pxz

4 was discontinu~d. - ’ L : - ! L

"ﬂ‘ects of Daconil.

A

a. Parents. (1) Deergnsed provxth at all 1°vels of treatment. (2) Infh;mution of
eyelids and rourhening of fur at 2 and 1.50. {3) Enlargment with rom:henilﬁg and pitiino-

of surfaces of ‘Pz 1.5% kidnews, with pre or brown gross renal discoloration in 2% 2

//fmlﬂ./cf‘/ o .
kidneys and at both doses¥in P3 kidneys., (4) Distension of cecun with softoned feces inm

Pf and at both déses "or Psb. (‘3) Gross thickening of @astric wall in P}:at e
b. 0ffspring.(1) Denrne sicn of °rro~th at all dosame lnvel.,. (2) Mo incrense in maiflo"

mations. (3) Foesl tubular ~pithellsl va::pol:ation in a2 few T kidncys at both 1.5 ang:

0.157%. (4) Castiic and 25 orh’ts‘:nﬂl 1c.mtboqis md hyporkeratesis 2t 1.5 and 0.15%. {3}

Hunchirg and infl:mu:’.tion ctf' eyelids at all lew,ls cf tre rtmant’ but Jith a po lti relz

»
.o
. R . .

tion t& dose. . . R

T . — -

" C. Second Rat Study, Troject Z0C-159

- S

) N T P : - ) id .
1. Methods. This experirent wus performed in a wenueresirilar to the fi:rst, except

thit there were only 2 groups (0% and 0.5%5) instesd of 4. ‘utorsies were on all Pj Tits

e e

and on r_epresenta}:ive anirgls frem the Py group una the Flb 2nd the Flib weaglings.

-~

2. Fffects of Trzatment. - . B -
a. Farents. (1) Grewth depressigr. (2) Chanses wfilen wure I reitly limited to iae

Py mules were enleroem:nt ind yelleu-presn discoloratinn of the Yld!l“)‘S. (3) Changes »h
were found predomin:afly in the D sroup included huncnirrg,';n;lou curs, iopflamed gye-iu
rouch and stained ©ur, and ettt aed macoid faeas.

°

b. Offsprirg. Veprsssign df-~revth.

-

a - : » R
@ .
o
. R —
BEST AVAILABLE C3PY ; | t1
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T ~ DISL. iSICYH AND SIL¥amy . - AN

It i3 cluar fzon the above dntu that Dacer:l has basn extensivaly studied in dogs,

Tai3, rhbits, and aven fish and birds. The scqta tozizity is lew. The oxial LDsg Jor
both doss and mts is sreater than 200, 200 prr (over 5000 <nd 10000 = (ot respectivelyl,

1 & ”
and 3 svaciaz of f:sh 2xrosed for 26 hours wara able to tolorate 23 to 521 Limes the

: amourit of DDT. Chrunically the sompoundd :d.-:o S2oms8 L0 he well tolerated 35 far as sarviml
is conc‘-rncd 23 do=s hava inrested nrountsg as Hi.'h e 37 o,. the dict (30, Ob ppr. a fan-
tastic dose forr tjus aniral ) with no fat2litis, and %= amounts Ag hirh a6 1.5.9 (35
ppm) without a statis ienllr significint irercasnn in rortalityr .1n enmiarison with untzreated
controls(thoussh the=2 =3 an incronse nt =eth 1.5 :m(} 0.1%)) for 2 reurs; 2 similup zood

telerance was avidznt in the two pnt rerrodicsion stucies, Fouaver, alth%ugh s'.rrviml
' i.

s€e=a8 tec have besn Zitile -lf:‘ec_te-i,: i thol rwi--;- c"un'-o have vOnn demanstmtau noi. on...y
— B . 2 .
b thafe hirh lew ’.. but 2t lower rnes as -:.:11. Changes m'the lungs, liv:r, thycoid,

Steomach, =nd esarhn-is hrve preiewted no :'nl ;‘ rebleris,  The onrly e'xpn,rimedg in which _he
orai toxieity (stomach tube) s
lun-23 were alffected wus thae JS-mantiNaeat fzxzixx study izne by Interaational Bio=-Reseum2

—=wld,
A

Tne. In thiz thare ~n3 an jncresse in Lhe inreldencen aurni 3everity of suppyrative "nqmmnqia

-y S0

2% she very hinsh lovals of 'L(,"OGC “nd  PG,203 oo, but =o sueh effcet #a3.37en ut 2.0,':«00.
‘.

.. i . . ° ' . - * .
v ’ Tof the thyrcid, =% "'(z" arrerently affe2ctad onlr in <he dos and in thls apilml snly  °
. s ) . : * . PN o
iTter & yeurs and =3 3 ond 1,57, 1% which levelg it i g Teand ta esniiin a zreenish-tmown

a . -
»

pizment. It 1s inte=estiog that in the 3-uonth dsg s<udy the BBI {which waa.' a0t tested

{n <he chropnic =2xper men®) showed 2 doserelated increase; tiis ray not bave besn relased
. ) ’ ’ . N | - * - o ’ i
. ‘0 tae thyroid pimme=tation, however, as thia tess sha'::ed arratic chenges when, rerfarzed

o

3 sejecal inter?-zis in the first chronic mt study (Prc 1ect 200-148),. The liver in {:.‘.e- !

B > <
.a% Tevealed cunly : %124 to rodarnte alterat:ona fazcent "Dr 1 eagn 2irrinsis) and these

ere limited to <ie .i:sii dose (1.2 ;) oroup and seen onir after 2 vearsq In tae don,' cx
» s -
tte cther hand, aZtes ) -ewnrs on Jacounil dcse-relsséd aizerations were found a% gll levsls

:f desane, ranming foom omild at 00157 to -vrflnm‘a’ Ks "e é':e (witvh'sewm»re focf_téi”cirrhos‘s :

- . . DU v 4 ‘ R ’
a2, at 3%, actnvtUz:is oT Lhe fcrestorach w18 26t repcoted in tlhe dop out .S prominect

: BEST AVNLMBLE COPY ] 12
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in the rat in both the chrcaic toxicity and reproductive sxrerirents. In the former, it

Daconil +7

was found iocxkixx' at lesvels aLove 0.157 as eariy 83 3 months, as well asaf 1 and 2 years;

in tha latter it was seen ia the third vamsration offsprizg (in 'lucn the esophapgus wes

similarly 1nvolved) at 0.1:’:,1. also. Thoush the parents iz the recroductive studies wers

not exanined m.croscopicahy, it was probably present in them, likewise, at I}, as tue

walls of tneir storachs weare thichened. The - absence of tu.e lesion in the 3J rauts whisx

were taken ot‘f the co: po:nd und allered to recupera+s fo> several ":eeks sho*s that it is

reversible. . ..
In cyontv_ast to . he or: .n:"ii..c(»...md in the precading: purwssraph, changes in the kiZe

nzys, “hich have heen found in hoth dens =nd rats{but net —ibbits) in alwost every axpss-

iment, do present cefiain rrvblens. There is littde dou-< that “mconil induced remsml
chances

patholozy in the rlo,- 2% :all lcvels, as oxxmziax consis sr of glomerular sclerosis, de-

position of pigment witnin the tubules, and possibly other tubular changes varied cirecz—
l? in degree and incidsnce with t.e dose, ranging from 1:ild at 0 1573 to noderatelv zevere

at »3%, and were virtuaily absent at O.. It is also cian.- tb.at tae kidneys of the ats
3 ’ )
were deleteriously affected by this fun:icide: what is ncs clear mre the levels inroived

and the exact nature of the lesions. There are actually 2 problers, a subacute and-z
A y . . . s

caropic. In the '.;u"- s, thacqrobla= liss i6 the ~ide -3 =-::';,-»-.,y in th lesels -~z -2iz2:

. riong W . ' o

rwlacts were seen- hxkx'.mx tl:z:.'th"'ae Jemonth  exrerimonts. ;n the ofe ﬁone by In termatizz-

al Bio-lesearch, an., no lazsions we-re produced at lnvel 23 high as 8 «;rams'/kg (8",

4 . »

wiile éegenération', with off “it.out raciiolation, of ‘tre tiluli'r emthehum wa.. 'seen zn :
. { 30,000 ppm). —_—

ilazleton Iroject 2ch-148 at’ .,ﬂbut not: below) but in ilmzle<en Froject 200-205 at doses

- . B .

asg low as 4 ppa  in ‘e.ales and 20 nppm in rales. In-the “amales tiare is no deubt ::n:l
this vacuolation depgeneration was an aunor:al change induced b;:_'!.‘éco‘ziil, ad we at DA

found upon examining .0 siides idstolusicilly tlat there -zs 2 definite increusse wiza
increasing dose., s !for ti:e males, as we found it <o he ...ca less e.:tensxve and seware
Y
* than did t.e .lazlaton pathologists in the slides we had t-2 0’ por‘..n:.t;' to examine, it 3

only natural for ;e 6 Gouit i% vas as extensive as t,.-v s:ated ‘;:1 the animals we did 2=

vals .

s .
study microscogpicaliy{all ten 3-monthof both ::-fc 3% 3 iz Frcject .2G0- }' most ¢l

-
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i N e L S NI e
-~ oo

—— et ---— s
ST AL g S TNt A SN S oun. © WU

[Ye

)

°




- -1 -
e N . Yok IS

gearlinea at 1.57 and 0.195 in Project 200-148, 2ll 5 rale aca'l

mlu. .
- /
femnle yeailings a% 0.55

in Project 2@0-154, and sume of ti:e offspring ~tbhoth 1.5 and 0.15» in the first repro-

ductive experimeat). ilowever, since —e xnow tnat the lesion mas

group of treated animals “hich ve

preunt in some (ifi not all) of the others in which it wns reported.

the

present in at least oxe

examined, it is reasonable $o assume that it was also

Therefore, if it

was this widespread inAtreated anirals (even thoup,h bearir.g no.clear relation to dose)

and only rare in controls,
the males as well as the ferales. [.owever,

in the animals I did not examine than in those I did,

vie mey assune that it was prchably induced by the treatment in
if the soverity of tie lesion was no gosater |

I *xould not consider it sericus.

If this was produced by Dacopil it is curious that it was not seen in the study dome b 2

International Rjo-Research. The explanation may lie in the fact

{947 DAC-2787)
vas used,

mean that the Subular degeneration was not due to DA
pounds in the :Jixture.
Pro}ects 200-148 and £00-205(hoth of which used DAC ¥ 1'<ture) it

poesibility, zm.m‘-lv, that tke co:ﬂosztion nf DAC I\'ixture may not

all times.

The mild =ubuler desgenerative chanres found in tie subagute
tant, are not S s:ri s ous wto Shumses hich ovmre found In
treeted for o wesars, though tha w0 [t iye been reloted, The

caanish-

ruct:srized (1) i:roasly Ly nanxr:;'.-ment, o -brown iz
roux',heninu (,'r.anul ru.") gf the sugface, 2rd (20 microsconiz 11y
ety -0 RS

ment (cul}.c-i tipefuscin by li.zleton Lhmrlmthe sy ncl.u'

(4

was . . )
Vage not stated) within LY e c.,:t;ehbu at hyparplrutie,
Hazleton repoprsad tho s Y4 oo jooasns g ths Wich dose {1.57) in

ject 200-148. ‘fhe pro lu. :15 in dirferentisting this

a1t s
' o D2

4 cormen 3pontLneuuds lagion in old ovta chapacterized 1

entity (with =ie e: .ception of the ti,zent’) plus nlor

.

-he aianers of
Czizotic leajon v S

eolirntitn, 2nd piting =nd

nruloaclapeais,

that 97% pur'e DAG-2787

sheress in the Hazleton studies DAC “ixture/ts 18 used. T}ué, of crurse manlﬂ
-2787 bu* to one of the other com-

‘fp1le this does not explain the dosase discrerarqy between

.does susgest anotuner
have heen uniform nt

R -

study, vwidile impre-

vary ¥
pack 2

whe oo
ghe-

&

tr depdgition of pie-

ruere dm

teints x""cc..“.:r'r for iderntilicazicr

by trep hied, and dllrteo. ‘tub‘lef

+hn’ Zeyenr rats in Fro-

lesiin .:A el -.xronxc negh:;‘..:..;,.

f-.

i',ﬂr_-txu_es. senn iz

Thou:sh HazlezTon

. gtated hiatv ehrrnie a2 hritic w8 enogtvers In the comtool ;; "." the treuted

| . ‘ = in the treate pr cups,
: N T3 aeazzms 1387 14
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«*the - grous data do mot suppurt this, a3, while 'lFere w23 no sienticn of

rnsepy

-

kidncy.s in t e mefority of onirs 1o (ecieecinlly the wales) in a2ll treqtment groups over |
relative axxwuhxzinkm and/or sbsolute
O. l.) % ashoved diseolorztion faeniaryement, -md 5 rourh surface. ¥urtherrore, sihilwr

0SS clum;es ~ere nlso noted ir the rarents{of both sexes, but rredorinantis males as in
& » i ¥

-
Y

the 2 thonic tozicity axparilants) ot 1.53 {with discolora..ion only seen at 0,5} in
in tl;a rat 'repmduction :-xtxlxd'ii:s: us these anumls uere rmbab]'v ‘not over 7 or B months

of ase srhen killed, findir.'-, the..e chumms in them ia "'n.n more seriotts than fiudl ng then
' in the clder ones, 28 it indicates tlut breodin(, acealerated t!:eir development. Al$hocogh

the gross duta show that the 1.5 and 0.5% rats had abporral kidneys, detailed microscopib

study of all :roups is ncces-ary to elucidate tha exact natnre 2nd extent of the lesions)

’ énd .mimmm determine whether the O. 157 level w3 also af!‘ectéd; ard whethbr the chanses at

all treatment levels aried sinific-ntly from those in the contznl rmroup to he considerad
effects of the c mpound ndminist :rad. For thiz, 1t is n~cess:r— to examine a-larga aumber
of kidneys from Aall group&i y 1S s.':xii but iwporfant ricroscoric changes may ﬁot"be app:rent §
srcssly, ond when the gross findings indicute that 2 corron Srertanszous disease such as
cnronic nephritis is cleuvrly prazent, it is cnly by sueh detailed micxfoscdpic study of
nany kidneys thut 1@ ié»rossib]e %0 determine m:othur !xege‘__i’i: o _;ign;fic:nt ditfe;‘ence

i1 incicence und severity 2mors; the vorioas 'dcsu-*c levels., (In <ais é’i"é thé chemical

ature and puthogenesis cf the 73 znentiticn 1né its5 ralaticn to =+o che cenal patholo =

+ ao .
shculd also be explored, as wbner=al pigri=ntution is un urconmen -udj re.  Its praeseres

in the liver, kidne‘:s,'- and th-reids of th= do-;:s f:reatcd t‘oir = ve—-rs3 rakes it cven ‘;'n:e_
. - si'zn:li:ic:mt, aven la~diiug fo the ‘:m.spicicn that it misht h:ve br:f;n stored Dacen{lT) Un-
fortjl;uﬁely',‘?u' Ta:;'la 'T]'I demennt=tes, gnouqﬁ.kidﬂu#s vare not :éctib’ncé — fmd.studledl
e B - PR
,fnicqutc‘oricali;" hepse to wndwor 't?:'-.":p uestions. 'I;rer. P proupn recr be ad-quets for

*

5-md:1_t};‘nm:mnnt of 1 lorvar study if the arirels sre eli~ie «1iy ~nd sross-iv normal, but
ZC/140 or 10/70 frem .z Ll-_year soup iIn ~-hich spontunceous o .<e e=n ne sxrieted are

! _ sho.r2d thet the lesiorns

. totally inadejuate{and she faw'kidneys *hat wore 50 axamired =ore =R ERYEXERwxinstans

mentioned ewrlier were .'xc:xtt’ernd ‘.hrn"n'h toth traated snd control croups), net to -entioa

sha fact that necne wrn °:~n1nnd **crcscn*icﬂl-? Siter 2 verpz 5= “rojo st 200-1541 1')
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can be read. '[‘o swimrriza, zhen cross lesions are present in roderts, ormns. from = ma-

" “200-148 o
2.0:04%. 140 10 20 .20 50 90 - ) -
0.157% 70 10 10 10 - 30 40 - -
1.5% .70 11 10 14 35 35 :
3.0 o - 10 . 20 Discontinued 30 40
Totals 350 3l 60 “ 145 205
. 200-15¢ - ‘ .o
. 0.05 © 70 10 10 . 0 20 30° e )
0.5% ) 10 0 9. 20 0 %0 .
- Totals® 140 20 20 0 40 ' 100 .

_cient number of kidneyz wern studied rricx'oe.ccpic--lly te dete

c2

N A 1199’

. : . -t - 16 - . _ Daonil

- - 5

Loreover, the repurt raveals that ti:e only 2-ye~r kidneys thus examined were from G

t‘ew survivors, whereas Lhe ;rocss lasions noted sere just as corrom in the more nusrsrrus

non-survivng, mxxxxrxsxx (those dyiny between 1 and 2 y&-rs). These non-surrivors sironld
Lave- also been studied. Organs from dead anivals are often discarded because ot' am:nly:is
but this is a mistake when tumors or chronic lesions are present, as both generallr can—
tain 80 much fibrous tissue (which sutolyzes mcre sloly than epiu:eliun) that enougth -
t:l:laugeI can usually be detected to nake a diagnosis which :m\xld be :niased by nross. f.n;peo-
tion alone. l'oreover, when there i3 only slight autolysis, almost any pethologic ciumnge
Jority of the zr:bnm:ksxz'rxaxk animzls or 11l the remaizing =nimls in 1 2-year study
gaould be'studied mieroscepicerlly., If a chbice'zu:zt be mude betwemn using Aon_e' or;.mm— -
year clinienlly »nd grossly normnl animals, the ‘:.-e:':rli::g:s c=n he elirinated, na‘les‘riums

1re less apt to be fuund at this perioed athan ewrlier or later. O course,. at all neriafs

. . <
unleas thereds ndvunced tubolysis, 11l gross lesions re-nire micresceric examinatioma.

TABLE VII: NUMBER G RATS EXADINED l‘..ICRO‘BCO"IC.-JLY T CHROKFIC TCXICITY ST'DIES

lsumber Zxamined I'icroscopiclly Totals Total Nos
Project Started 35 tonths 12 l'es. 24.08. Zxamin. Examined -

I?i ‘S%arc, while the yross and 'ricrosconic chanpes found show that drug-relats
- at lovels ol 1.2° and 0.5%
pathology developedlin the kidneys of virgin mts(ﬁredcmnently ma.e) fed Daconil for 2
years in chronid toxicity studies 200-148 and 200-154 a=d in those :f rale and fema'e

parents treated similarly for much shorter perioda in a‘mproductica studies, an ir *"fi-

rmine <he exact nnture o og
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the lecicn and whether 1t w.s ul.o ‘present at ta lovest doje, 0.15%. Im a third chronic”
feeding

toxicity/{study in ruts which iz now in pmgres. {Project 200-&05) dose-related vacualation

| degeneration of the purs recta of the progimal renal tubule was found after 3 monthks im

°

females at much lower doses ranging from 4 .to GO ppm, with a few mmles from 20 to 6@ p}:
also affected. '.‘In view of these changes and the prominent renal rathology also demum- _
strated in the dog, a thorough microscopic investigation will 'I.m necessary to establish v
a minimum affect leval, if thore’ As one, for “the chkronically ireated rats. A similar/
adequate investigation of the other nrg'ms to rule rut any other adverse affect is ;ﬂso
Adas:l.rable: because of altemtiqns fourd in the ftomach and esophasus at higher levels
in fhe rat, .-md in the dog thrroid (with associnted changn's'in the *MI), these orpams

gshould‘also be studied extensively microsecrpically. i'uch time has haen wasted in the

invegstisation of Daconi 15 ;imnly becausne oi" ‘the i‘ailﬁi‘e to eramire emourh énimls rierosen-

pleally; a thorough Jjob i3 nocessarr this time. T t'hcrefore recorxend that the follwwing
be done én Frojzct 200~ 205. (1) The kidnejrs, esoy;harzi, sto-achs, thyreida, llvers; and
2ll other g,rou::l;r ahnormal or-ans of all rats .==z’1‘-viv1m; i the 2-yanrp nxpefimentol parini-
and of all those dying {except the ones markedlw mtol"“'i) at any pﬂrioc should be
‘camined micros scoricelly. (2) \ll other r~ryans from at lesst 10 mata nf.‘ euch Agx. mer

dmaf'e ls-vnl s‘lould he ,i'.'il-'-rlv sectioned and studied miérrﬁcrpic-ﬂlv. {3) The chomical

.

rature nf -he pignent prom 1n—=n1: in bofh degs and rats should b» in7astigezed. (4) In

o

cage Daconil sh,ould rrove 10 have no chremic eflects in rots 2t these low lavels, a =imi-

lar micro coric inve stismtion of the first chrecaic rot l'eedinp, study {(Proiect. 200-1-43) '.

'
-—

and possibly the -3econd one '(Project 200-151) alsowill be n-ce: il g to des emine whetter

the cempeurd indueedi -ommnic affgets at 0.157 (1500 »p=). (5, The nrpasent ,‘,.orr‘t ~r
. . B o . . - g . -~

mportigi{: K r‘:ﬂéd, 2xcap® jt.h.?:t :-:g-':mnl?i 1fka l;.-.tim- nd mradiey of jndividual iegiqms

in individual animals in udditior ta tha eroup ~v3luations nar beine subsitsed, (6]

The criteria fnr di-ws=osings chronic rerhritis =hould ha "tutnd ns these 2-n differ

somewhat [rom one- ratholeint to aneth-r, ,&r-ﬁ/»—« ::,.Z- ' ]
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